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ABSTRACT: 

PROBLEM TO BE SOLVED: To properly reduce noise without much losing the 
original image quality. 

SOLUTION: A bit selection number detection means 100 detects a noise 
component included in a vicinity difference signal D of an image input signal 
X, selects a proper local bit number M extracted from the vicinity difference 
signal D and outputs a bit selection control signal to a difference signal 
local bit extract means 200. The difference signal local bit extract means 200 
extracts M bits from the LSB of the vicinity difference signal D of the N-bit 
image input signal X to generate a difference local bit signal P. A filtering 
means 300 applies proper filtering processing to the signal P to convert into a 
local bit filtering signal Q. A synthesis processing means 400 synthesizes the 
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(54) NOISE FILTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To properly reduce noise without 
much losing the original image quality. 
SOLUTION: A bit selection number detection means 100 
detects a noise component included in a vicinity difference 
signal D of an image input signal X, selects a proper local bit 
number M extracted from the vicinity difference signal D and 
outputs a bit selection control signal to a difference signal local 
bit extract means 200. The difference signal local bit extract 
means 200 extracts M bits from the LSB of the vicinity 
difference signal D of the N-bit image input signal X to generate 
a difference local bit signal P. A filtering means 300 applies 
proper filtering processing to the signal P to convert into a local 
bit filtering signal Q. A synthesis processing means 400 
synthesizes the image input signal X with the local bit filtering 
signal Q. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A number detection means of bit selections to generate the bit selection control signal which selects 
the partial number of bits extracted from the near differential signal of an image input signal based on an image 
input signal in the noise filter from which the noise of a picture signal is removed, A differential signal partial 
bit extract means to extract the bit data of said partial number of bits from the near differential signal of said 
image input signal, and to generate a difference branch office place bit signal, A filtering means to perform 
predetermined filtering processing to said difference branch office place bit signal, and to generate a partial bit 
filtering signal, The noise filter characterized by having a synthetic processing means to compound said image 
input signal and said partial bit filtering signal, and to generate an image output signal. 
[Claim 2] Said number detection means of bit selections is a noise filter according to claim 1 characterized by 
having a filter means to extract a noise component from a picture signal, and a number-of-bits detection means 
to compute the presumed level of a noise according to said extracted amplitude value of a noise component, and 
to detect the number of bits. 

[Claim 3] Said number-of-bits detection means is a noise filter according to claim 2 characterized by computing 
the average of the amplitude value of said noise component, and performing weighting with a suitable value. 
[Claim 4] Said number-of-bits detection means is a noise filter according to claim 2 characterized by computing 
the peak value of the amplitude value of said noise component, and performing weighting with a suitable value. 
[Claim 5] A number-of-bits detection range processing means for said number detection means of bit selections 
to detect the flat part of the picture signal for number-of-bits detection, and to generate the control signal of the 
number-of-bits detection range, A filter means to perform extract processing of a noise component from a 
picture signal according to the control signal of said number-of-bits detection range, The noise filter according 
to claim 1 characterized by having a number-of-bits detection means to perform processing which computes the 
presumed level of a noise according to the amplitude value of said extracted noise component according to the 
control signal of said number-of-bits detection range, and detects the number of bits. 
[Claim 6] Said number-of-bits detection range processing means is a noise filter according to claim 5 
characterized by having the memory delay which takes a number-of-bits detection range control signal and a 
synchronization, and outputs said picture signal for number-of-bits detection, the low pass filter which 
intercepts the high region of a picture signal, and a flat range detection means of a signal by which a signal 
detects the flat range and generates the control signal of the number-of-bits detection range. 
[Claim 7] Said number detection means of bit selections is a noise filter according to claim 5 characterized by 
having a selection means to choose whether a number-of-bits detection range processing means is used, 
according to the condition of the picture signal for number-of-bits detection. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the noise filter from which the noise of a picture 

signal is removed about a noise filter. 

[0002] 

[Description of the Prior Art] The noise component of the sensor according to the situation at the time of image 
incorporation is contained in the signal of the image captured with the digital camera with image sensors, such 
as CCD (Charge Coupled Device). As such a noise, there are a spike noise by the defect of for example, a CCD 
pixel, a noise by the physical characteristic of the proper of a CCD sensor, etc. Usually, the signal level of a 
spike noise is large and the signal level of the noise by the physical characteristic of CCD is small. 
[0003] Conventionally, various amendments are performed as an approach of mitigating a spike noise with 
large signal level. On the other hand, generally the noise by the physical characteristic of CCD with small signal 
level is not coping with it with related image processing systems, such as the interior of a camera, or CCU. 
Moreover, when coping with it, the filtering technique or the bit reduction technique is adopted. 
[0004] The filtering technique is explained. Drawing 4 is the block diagram of the noise filter which used the 
conventional filtering technique. The conventional noise filter inputs the picture signal which is N bit which the 
noise component superimposed, performs filtering processing for this with N bit filtering means 500, and 
outputs the picture signal which mitigated the noise component as a digital picture signal of N bit. Filtering by 
the low pass filter (hereafter referred to as LPF:Low Pass Filter) which amends the pixel based on the average 
of the circumference pixel about a certain pixel, and filtering by the median filter which amends by the median 
of a circumference pixel are performed by N bit filtering means 500, and the noise contained in a picture signal 
is mitigated. 

[0005] Next, the bit reduction technique is explained. Drawing 5 is the block diagram of the noise filter which 
used the conventional bit reduction technique. The conventional noise filter inputs the picture signal which is N 
bit which the noise component superimposed^ ^ 
600, and outputs the.picture signaFwl^^ comRpnentj^ picture, signal. With Q) 

the M bit reduction means 600, M bits is reduced from LSB (Least Significant Bit) ancl I^^o^digital picture 
signal value which wereJnputted. SucKTeductio^ signal of tlie small level 

contained in a pictur&j^gnal^, 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional noise filter of the above-mentioned 
explanation, there is a problem of reducing the original image quality, by removing a noise component. 
[0007] By the 1st filtering technique of the above-mentioned explanation, in order to amend according to the 
value of a circumference pixel, the original picture signal component is also greatly influenced with clearance 
of a noise, and there is a problem of reducing image quality. ~ 
[0008] Moreover, by the 2nd bit reduction technique of the above-mentioned explanation, the so-called,numbdf , ) 
of bits of a signal is decreased from N bit to a N-M bit by reducing the information for M bits. For this reason, 
the number of bits of all the original picture signals will decrease, and there is a problem that image quality 
deteriorates on the whole. 

[0009] This invention is made in view of such a point, and it aims at offering the noise filter which mitigates a 

noise moderately without spoiling the original image quality greatly. 

[0010] 

[Means for Solving the Problem] In the noise filter from which the noise of a picture signal is removed in order 
to solve the above-mentioned technical problem in this invention A number detection means of bit selections to 
generate the bit selection control signal which selects the partial number of bits extracted from the near 
differential signal of an image input signal based on an image input signal, A differential signal partial bit 
extract means to extract the bit data of said partial number of bits from the near differential signal of said image 
input signal, and to generate a difference branch offi ce place b it signal, A filtering means to perform 
predetermined filtering processing to said differeirce^branch officeplac e bit sig nal, and to generate a partial bit 

http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 4/28/04 



Page 2 of 5 



filtering signal, Noise filter ** characterized by having a synthetic processing means to compound said image 
input signal and said partial bit filtering signal, and to generat e an im age^output signaLis-offered. 
[001 1] In the noise filter of such a configuration, the number detection means of bit selections selects the partial 
number of bits based on the amount of noises of an image in{)utsignal, and outputs a bit selection control 
signal. A differential signal partial bit exfrartlneans*^^ partial number of bits of M bits selected from 

the near differential_signal-o£N_bitimage input signal, generat es a differencFbranc F ofFice place bit sig nal, and 
outputs itjqa filteringjneans. With a filtering means, predetermined filtering is given to a difference branch 
office place bit signal, a partial bit filtering signal is generated, and it outputs to a synthetic processing means. 
With a synthetic processing means, an image input signal and the partial bit filtering signal with which filtering 
processing was performed arec ompounded, and a n image output signal is generated./T^N 

[0012] ~ r ~ ~~ — J 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference 
to a drawing. Drawing 1 is the block diagram of the noise filter which is the gestalt of 1 operation of this 
invention. Here, the digital output signal which compounded Q, and Q and X for the partial bit filtering signal 
which filtered the near differential signal of X and X for the digital input signal of N bit, and filtered P and P for 
the M bit signal of difference of D and D is set to Y. Moreover, each signal component (integral value) consists 
of I components, and expresses each component with a small letter and a suffix. For example, digital input 
signal X is expressed as (x_l, x_2, --, x_i, », x_I). 

[0013] The noise filter concerning this invention The difference branch office place bit signal P which extracted 
M bits from the near differential signal D of a number detection means 100 of bit selections to generate the 
control signal which selects partial number-of-bits M extracted from the near differential signal D of the image 
input signal X based on the image input signal X, and the image input signal X A differential signal partial bit 
extract means 200 to generate, It consists of a filtering means 300 to perform filtering processing to the 
difference branch office place bit signal P, and to generate the partial bit filtering signal Q, and Q and a 
synthetic processing means 400 to compound the image output signal Y from the image input signal X. 
[0014] The number detection means 100 of bit selections detects the noise component of the near differential 
signal D of the image input signal X, generates the bit selection control signal which selects partial number-of- 
bits M in which the noise component contained in a differential signal D soon is contained, and outputs it to the 
differential signal partial bit extract means 200. The difference of the image input signal X shows a difference 
signal with the near component [ / near a certain component x_i ]. A direct-current (DC) component will not be 
contained in a differential signal D soon, but all will become an alternating current component (AC). The 
differential signal partial bit extract means 200 generates the difference branch office place bit signal P which 
extracted M bits from the near differential signal D of the image input signal X, and outputs it to the filtering 
means 300. The filtering means 300 performs suitable filtering processing for the difference branch office place 
bit signal P, changes it into the partial bit filtering signa l Q, and is outputted to the synthetic processing means 
400. At this time, Q may be ext ended to the same number of bits as X for composition with X. The synthetic 
processing means 400^omgQi inds the image input sign al X ^A^&^^Sl bit filtenn^ignal Q, and generates 

the digital output signal Y T/T ~"~ ~~ """"" ~ ~ — — ^ " "~ 

[0015] Actuation of the noise fitter of such a configuration is explained. The number detection means 100 of bit 
selections detects the noise component contained in the near differential signal D of the image input signal X, 
selects suitable partial number-of-bits M to be extracted from a differential signal D soon, and outputs a bit 
selection control signal to the differential signal partial bit extract means 200. although the partial bit M 
containing a noise component is generally a bit of the local M individual near LSB of an image input signal, it 
is carried out to from LSB to [ M bit ] in order to simplify explanation. The differential signal partial bit extract 
means 200 extracts M bits from LSB of the near differential signal D of N bit in^ agejngutsignal X, and 
generates the difference branch ofircej Mace Pit s ignal P. the above-mentioned explanatfon — like -- M - the 
difference of a small noise signal — most noise signalTare included, and since it separates from the big signal 
component exceeding M from the object of processing, it becomes local [ the effect on a signal component ]. 
The filtering means 300 performs suitable filtering processing for P, and changes it into the partial bit filtering 
signal Q. At this time, Q is extended to the same number of bits as X. The synthetic processing means 400 
compounds the image input signal X and the partial bit filtering signal Q. Here, the case where simple addition 
composition is performed is explained. Simple addition composition performs processing which adds simply 
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the image input signal X and the partial bit filtering signal Q. Concretely, the case where a differential signal D 

will be expressed with the following formula soon is explained. 

[0016] 

[Equation 1] * 

d_i=int [x_(i-l)-x_l+c]/2 (1) 

Here, c is a suitable sign used as 0 or 1, and int{} means integer-ized conversion. Filtering of the filtering means 
300 considers as passage all over the districts, and supposing simple addition composition, i.e., Y=X+Q**, is 
performed, the image output signal Y is expressed with the synthetic processing means 400 as follows from a 
formula (1). 
[0017] 
[Equation 2] 

y_i=x_i+trans_l [int [x_(i-l)-xJ+c]/2]] (2) 

Here, trans_l[] means the conversion which extended the M bit signal of partial of a differential signal D toN 
bit soon. 

[0018] As shown in a formula (2), when processing of the noise filter concerning this invention will turn into 
partial equalization processing with a signal soon in the M bit signal component of partial expressed with a 
differential signal and many noise components are contained here, the noise component is decreased, the 
difference among signal components — it passes mostly with origin and the big component and big low-pass 
component of a value are not mostly influenced of this processing. Therefore, noise reduction can be carried out 
efficiently, mitigating degradation of the original signal component. 

[0019] Next, the number detection means 100 of bit selections is explained. Drawing 2 is the block diagram of 
the number detection means of bit selections of the noise filter which is the gestalt of 1 operation of this 
invention. The switch 1(110) which changes the input place of a picture signal which uses the number detection 
means of bit selections concerning this invention for 100 and number-of-bits detection, The number-of-bits 
detection range treater 120 which is a number-of-bits detection range processing means to detect the flat part of 
a picture signal and to generate the control signal of the number-of-bits detection range, the switch 2 (130) 
which changes the control signal of the number-of-bits detection range, the high-pass filter (it Filter(s) 
following and HPF:High Pass [ ] --) which extracts a noise component it carries out or a band pass filter (it 
Filter(s) the following and BPF:Bandpass [ ] -) 140 to carry out, And it consists of an amplitude absolute value 
converter 150 which is a number-of-bits detection means to compute the presumed level of a noise according to 
the amplitude value of the extracted noise component, and to detect the number of bits, the weighting section 
170 which performs weighting in an average value / 160 or A times as many peak value calculation section as 
this, and a number-of-bits detecting element 180. The number-of-bits detection range treater 120 consists of 
memory delay 121 for the image input signal to HPF/BPF140 synchronizing the control signal of the number- 
of-bits detection range, LPF122 which removes a noise, and a flat range detection means 123 of a signal to 
detect the flat range of a signal. This number-of-bits detection range treater 120 can be excluded when a 
simplest and cheap configuration is required. 

[0020] According to the condition of the picture signal to input, a switch 1 (1 10) is a switch which changes the 
input place of the picture signal used for number-of-bits detection, is interlocked with a switch 2 (130) and 
operates. It is the case of the image with which the picture signal to input picturized the photographic subject 
which can detect a noise level that the a side is chosen. For example, the whole surface is the photographic 
subject of the same color, and the quiet and smooth image of change, and it is the case of the image with which 
an image input signal becomes almost flat. In many cases, it is the case of the image which picturized the free 
usual photographic subject that the b side is chosen. In this case, it is necessary to detect the flat range of a 
picture signal. 

[0021] The number-of-bits detection range treater 120 becomes effective when a switch 1(110) and a switch 2 
(130) are chosen as the b side, and it outputs the control signal of the number-of-bits detection range to 
HPF/BPF140. In order that the memory delay 121 may take the control signal of the number-of-bits detection 
range, and a synchronization and may input a picture signal into HPF/BPF140, it is delayed in a picture signal. 
The amount of delay becomes a part for DL to which a picture signal passes the flat range detector 123 of 
LPF122 and a signal. LPF122 intercepts a high region and removes a noise component from a picture signal. 
The flat range detector 123 of a signal detects the range where a signal becomes flat from the signal which 
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intercepted the high region by LPF122, and generates the control signal of the number-of-bits detection range. 
Drawing 3 is drawing having shown the control signal of the number-of-bits detection range of the noise filter 
which is the gestalt of 1 operation of this invention. The control signal of the number-of-bits detection range has 
a flat signal, and is a signal of ON and OFF except [ its ], the detectable range, i.e., detection range, of the 
number of bits. HPF/BPF140 and the amplitude absolute value converter 150 operate only in the detection 
range, when the control signal of the number-of-bits detection range is ON. 

[0022] It returns and explains to drawing 2 . A switch 2 (130) is interlocked with a switch 1 (110), and operates. 
Whenever the a side is chosen, the signal of ON is outputted to HPF/BPF140, and if the b side is chosen, the 
control signal of the number-of-bits detection range will be outputted. 

[0023] HPF/BPF140 performs filtering processing of the digital signal for number-of-bits detection inputted via 
a switch 1 (110), when the control signal inputted via a switch 2 (130) is ON. The alternating current . 
component of a sensor noise is mostly contained in the output signal of HPF/BPF140. The amplitude absolute 
value converter 150 computes the amplitude absolute value of the output signal of HPF/BPF140. The average / 
peak value calculation section 160 computes a noise component value from the average or peak value of an 
amplitude absolute value. In the weighting section 170, the presumed level value of a noise is computed by 
applying the suitable weight for the computed noise component value. The number-of-bits detecting element 
180 detects the number of bits of the presumed level value of the obtained noise, and outputs this value as a 
number-of-bits selection control signal. 

[0024] Actuation of the noise filter of such a configuration is explained. First, number-of-bits detection range 
processing is explained. Selection of the case where make a switch 1 (110) and a switch 2 (130) into the a side, 
and the number-of-bits detection range treater 120 is not used according to the condition of a picture signal, and 
the case where choose the b side and the number-of-bits detection range treater 120 is used can perform 
number-of-bits detection range processing. 

[0025] The case where a switch 1 (1 10) and a switch 2 (130) are chosen as the a side is explained. It is the case 
of the photographic subject with which the image picturized can detect a noise level that the a side is chosen. In 
this case, it is possible for a picture signal to become low-pass mostly and to guess a noise level in 
approximation only in suitable HPF/BPF. For this reason, it is possible for the number-of-bits detection range 
treater 120 which detects the flat range of a signal to become unnecessary, and to output the picture signal for 
number-of-bits detection to direct HPF/BPF 140. Then, the direct output of the picture signal is carried out to 
HPF/BPF140, and the detection range is always set to ON. 

[0026] Next, the case where a switch 1 (1 10) and a switch 2 (130) are chosen as the b side is explained. That the 
b side is chosen is the case where the image picturized is the free usual photographic subject. In this case, the 
signal section which can carry out the guess judging of the noise level of CCD from that photographic subject is 
extracted, and the signal of that section is outputted to HPF/BPF 140. Here, it is assumed that the photographic 
subject used as a flat signal exists in some screens. Although there are various approaches among the extract 
approaches of the signal section which can carry out the guess judging of the noise level, in this invention, the 
various technique is fundamentally named generically and it considers as a number-of-bits detection range 
treater. As for the number-of-bits detection range treater 120 which is the gestalt of 1 operation of this 
invention, the flat range detector 123 of a signal to the signal which intercepted the high region for the picture 
signal by suitable LPF122 detects a part for a flat part. Although there are some approaches among the detection 
approaches for a flat part from the former, it does not specify here. For example, the approach of detecting a 
partial inclination and detecting the range where an inclination is small, and the method of detecting a part for 
the flat part of a peak point by the quiet climbing-a-mountain method are learned from the former. The flat 
range detector 123 of a signal detects the flat range of a signal by one of approaches, and outputs the range to 
HPF/BPF140 as a control signal of the number-of-bits detection range. It is delayed by the memory delay 121 in 
order that a number-of-bits detection picture signal may take the control signal of the number-of-bits detection 
range, and a synchronization at this time. Thus, the effectiveness of the ability to make them easy to raise the 
extract of a more exact noise level and the degree of freedom of actuation of equipment, and to use them is 
expectable by detecting a specific section field and processing number-of-bits selection. 
[0027] The signal section which can process a noise level by the above processings becomes settled, and bit 
detection processing after HPF/BPF140 is performed. Next, bit detection processing is explained. When the 
switch 1 (110) and the switch 2 (130) have chosen the a side, they have always chosen the b side and the control 
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signal of the number-of-bits detection range is ON, HPF/BPF140 and the amplitude absolute value converter 
150 serve as ON, and the absolute value of the amplitude is computed. This signal value is held and changed in 
the average / peak value calculation section 160. The suitable point within the section of the detection range ON 
is made to perform timing of a hold. The alternating current component of a sensor noise is mostly contained in 
HPF or the output which BPF(ed) in the flat photographic subject part, and it can be considered mostly that the 
average or peak value of the amplitude is a noise component value. It considers that the value which applied 
suitable weight in the weighting section 170 is the presumed level of a noise to the hold value it can be 
considered that is the noise component value, and the number of bits is determined as it by the number-of-bits 
detecting element 180. Since it can assume that the determined number of bits is close to partial number-of-bits 
M required for noise reduction processing, the value is outputted as a number-of-bits selection control signal. 
[0028] The noise of a sensor proper will be mitigated without spoiling overall image quality by filtering the 
partial number of bits automatically decided based on the amount of image sensor noises of a camera output like 
the above-mentioned explanation. 

[0029] Although considered as the gestalt applied to the picture signal of a camera in the above-mentioned 
explanation, it is applicable to all the same equipments handling a picture signal. When applying to VTR with a 
digital video output from an analog input or analog recording, a suitable flat image etc. can be recorded first and 
processing from which M bits of the noise filter ring concerning this invention are selected can be performed 
according to the comprehensive noise level when reproducing it. Moreover, when applying to a scanner, first, a 
flat image can be scanned and processing from which M bits of the noise filter ring concerning this invention 
are selected can be performed according to the comprehensive noise level when outputting it. 
[0030] Similarly, the noise filter of this invention is applicable to any of other analog / digital video devices. 
[0031] 

[Effect of the Invention] The partial number of bits of M bits which selected the partial number of bits in this 
invention based on the amount of noises of an image input signal as explained above, and was selected from the 
near differential signal of N bit image input signal is extracted, and a difference branch office place bit signal is 
generated. Predetermined filtering is given to a difference branch office place bit signal, it compounds with an 
image input signal, and an image output signal is generated. Thus, according to the noise filter of this invention, 
the partial number of bits is selected based on the amount of noises of the picture signal inputted automatically, 
and since local noise reduction is performed by filtering of the selected partial number of bits, degradation of 
the original picture signal component at the time of noise rejection is mitigated. A noise can be moderately 
mitigated without in other words spoiling the original image quality greatly. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the noise filter which is the gestalt of 1 operation of this invention. 
[Drawing 2] It is the block diagram of the number detection means of bit selections of the noise filter which is 
the gestalt of 1 operation of this invention. 

[Drawing 3] It is drawing having shown the control signal of the number-of-bits detection range of the noise 
filter which is the gestalt of 1 operation of this invention. 

[Drawing 4] It is the block diagram of the noise filter using the conventional filtering technique. 
[Drawing 5] It is the block diagram of the noise filter using the conventional bit reduction technique. 
[Description of Notations] 

100 [ Memory delay, 122 / LPF, 123 / The flat range detector of a signal, 130 / Switches 2 (SW2) and 
140 / HPF/BPF, 150 / — An amplitude absolute value converter, 160 / — An average value / peak value 
calculation section, 170 / — The weighting section, 180 / -- A number-of-bits detecting element, 200 / — A 
differential signal partial bit extract means, 300 / -- filtering means, 400 — Synthetic processing means ] — The 
number detection means of bit selections, 1 10 - Switches 1 (SW1) and 120 ~ A number-of-bits detection range 
treater, 121 

[Translation done.] 
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